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DISCHARGE ARRANGEMENT OF AN
AGRICULTURAL HARVESTING MACHINE

BACKGROUND

1. Field of the Invention

The 1invention generally relates to an agricultural harvest-
ing machine.

2. Background of the Invention

During the harvest of agricultural crops on a field, it 1s
common practice for a harvesting machine to deposit har-
vested crop on a transport vehicle operating alongside of the
harvesting machine. The transport vehicle, for example, a
tractor with a trailer or a truck, 1s loaded by means of a
discharge arrangement of the harvesting machine. The mov-
able part of the discharge arrangement 1s also known as an
¢jection elbow, ejection bow or a transier arrangement, and
1s supplied with harvested crop from below by an ejection
tower. As a rule, the ejection elbow 1s fastened to the
harvesting machine, free to rotate, about a vertical axis, and
can be pivoted between a rest position, in which 1t 1s oriented
approximately parallel to the longitudinal axis of the har-
vesting machine, and an operating position, 1n which 1t
extends transverse to the direction of operation of the
harvesting machine. In addition, the height of the outlet end
of the discharge arrangement can be varied, as well as the
position of an ejection flap that defines the angle at which the

harvested crop 1s delivered.

In some types of forage harvesters the axis of rotation of
the discharge arrangement i1s not exactly vertical, but 1s
inclined to the rear at a certain angle in order to increase the
possible range of rotation of the discharge arrangement
without collision with the operator’s cab. Thereby in the
case of such forage harvesters, the height of the outlet end
of the discharge arrangement changes during a rotation of
the discharge arrangement about the vertical axis, which 1s
a particular disadvantage with transport vehicles that must
be filled from the side, since a manual repositioning of the
height of the outlet end of the discharge arrangement may be
required after a rotation of the discharge arrangement about
the vertical axis.

It has been proposed that the length of the discharge
arrangement be varied 1n order to make i1t conform to the
transport vehicle used and/or to the particular front harvest-
ing attachment. For thus purpose the discharge arrangement
may be composed of individual sections that can be selected
as required or the discharge end 1s attached so that 1t can be
slid 1n the longitudinal direction. However, since the exten-
sion elements are always arranged downstream of the pivot
bearing arrangement of the discharge arrangement, they do
not change the orientation of the axis of rotation.

Furthermore, 1t 1s known practice to insert separate pivot
bearings into the discharge arrangement by means of which
the discharge arrangement can be pivoted into a lowered
position for operation on public roads. Here, too, the orien-
tation of the vertical or nearly vertical axis of rotation of the
discharge arrangement remains constant during the opera-
tion.

The problem underlying the invention 1s seen 1n the need
to define the discharge arrangement of a harvesting machine
that can be repositioned by simple means between an
inclined orientation of the axis of rotation, that makes a
larger range ol rotation possible, to a vertical axis of
rotation, particularly i order to avoid a repositioning of the
height of the discharge end, for the loading of transport
vehicles from the side.
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2
SUMMARY

The ejection tower 1s connected to the frame of the
harvesting machine. The slewing rnnm supports the ejection
clbow of the discharge arrangement, free to rotate, about an
exactly vertical axis or an approximately vertical axis on the
ejection tower. It 1s proposed that a removable intermediate
clement be attached between the ejection tower and the
slewing rim. The intermediate element 1s provided with a
surface fastened to the ejection tower and a surface fastened
to the slewing rim. The two surfaces are oriented with
respect to each other 1n such a way that when the interme-
diate element 1s installed, an angle exists between the
longitudinal axis of the ejection tower and the axis of
rotation of the slewing rim.

In this way a simple rebuilding procedure permits the
orientation of the axis of rotation of the slewing rim to be
changed, that 1s, by an assembly or removal of the interme-
diate element. The intermediate element can be assembled
during the manufacture of the harvesting machine or 1t can
be mserted or exchanged in a subsequent modification.

As a rule the upper edge or the upper side of the ejection
tower 1s arranged orthogonally to 1ts longitudinal axis. Then
the two surfaces of the intermediate element extend at an
angle to each other and the slewing rim 1s arranged 1n a plane
that extends at an angle to the upper edge of the ejection
tower.

In order to attain the largest possible range of angles of
rotation of the discharge arrangement about the vertical axis
without a collision with the operator’s cab, an obvious
solution 1s to equip the ejection tower with a longitudinal
axis that 1s mclined to the horizontal by an angle of, for
example 8°, 1 a direction opposite to the direction of
operation and to arrange the upper edge or the upper end
surface of the ejection tower orthogonally to its longitudinal
axis. If the slewing rim 1s mounted on the upper end surface
of the ¢jection tower directly or over an intermediate ele-
ment that 1s provided with end surfaces extending parallel to
cach other, then the axis of rotation of the slewing rim also
extends 1nclined to the rear by this same angle. Thereby the
result 1s the desired inclination of the axis of rotation
inclined to the rear. If, on the other hand, the angled
intermediate element 1s mounted with an angle of inclination
to the front between 1ts end surfaces then the result 1s a
horizontal end surface of the intermediate element and an
exactly vertical axis of the slewing rim, which makes a
filling of the transport vehicles from the side easier. Other-
wise 1t would also be conceivable to have the angles of the
gjection tower and the intermediate element add to each
other by rotating the intermediate element through 180°.
Thereby the result 1s an axis of rotation that 1s inclined even
turther to the rear, increasing the possible pivoting range of
the discharge arrangement, but where the height of the
ejection end of the discharge arrangement depends to an
even greater extent on the angle of rotation.

In an alternate embodiment, the longitudinal axis of the
¢jection tower could be arranged exactly vertically so that 1ts
upper edge extends horizontally. Without an intermediate
element or with an intermediate element, whose end surfaces
extending parallel to each other, the result then 1s a vertical
axis of rotation of the stewing rim. The axis of rotation
inclined to the rear can be attained by installation of the
angled intermediate element described.

As mentioned above, a straight intermediate element with
end surfaces extending parallel to each other 1n place of the
angled mtermediate element could be inserted between the
lower section of the discharge arrangement and the rotary
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bearing arrangement. With appropriate dimensioming the
height of the slewing rim and of the discharge arrangement
remains generally independent of the orientation of the axis
of rotation of the slewing rim. A drive for the rotation of the
upper section of the discharge arrangement about the axis of
rotation of the slewing rim 1s most appropnately supplied by
flexible connection means, particularly hoses, for the supply
of a hydraulic motor or flexible cables for the drive of an
clectric motor from the energy source on board the harvest-
ing machine.

DESCRIPTION OF THE DRAWINGS

The above, as well as other advantages of the present
invention, will become readily apparent to those skilled 1n
the art from the following detailed description of a preferred
embodiment when considered 1n the light of the accompa-
nying drawings in which:

FIG. 1 1s a schematic side view of a harvesting machine;

FIG. 2 1s an enlarged section of FIG. 1 showing the upper
section of the ejection tower, an intermediate element with
parallel end surfaces, the stewing rim and the lower region
of the ¢jection elbow;

FIG. 3 1s a view similar to FIG. 2, wherein an intermediate
clement with end surfaces arranged at an angle 1s used;

FIG. 4 15 a perspective view of the intermediate element
shown 1n FIG. 2; and

FIG. 5 1s a perspective view of the angled intermediate
clement shown 1n FIG. 3.

DESCRIPTION OF TH.

L1l

EMBODIMENTS

A harvesting machine 10 shown 1n FIG. 1 1n the form of
a selt-propelled forage harvester 1s supported on a frame 12
that 1s carried by driven front wheels 14 and steerable rear
wheels 16. The harvesting machine 10 1s controlled from an
operator’s cab 18 from which a crop recovery arrangement
20 can be controlled visually. Crop taken up from the ground
by the crop recovery arrangement 20, a corn head in the
embodiment shown, for example, corn, cereal crop or the
like, 1s conducted to a chopper drum 22 by upper rough
pressing rolls 30 and lower rough pressings rolls 32, where
it 1s chopped into small pieces and delivered to a conveyor
arrangement 24. The crop leaves the harvesting machine 10
to an accompanying ftrailer over a rotating discharge
arrangement 26. A post-chopper reduction arrangement 28
extends between the chopper drum 22 and the conveyor
arrangement 24, through which the crop to be conveyed 1s
conducted tangentially to the conveyor arrangement 24.

The discharge arrangement 26 1s composed of a lower
section and an upper section, that can be moved with respect
to the lower section. The lower section includes an ejection
tower 36 that extends upward immediately downstream of
the conveyor arrangement 24. An intermediate element 40 1s
tastened to the upper end of the ejection tower 36, the upper
side of the intermediate element 1n turn carries a slewing rim
42. The slewing rim 42 carries the upper section of the
discharge arrangement 26, that 1s configured 1n the form of
an ¢jection elbow 38.

As can be seen 1n FIG. 1, the ¢jection elbow 38 can be
pivoted by an actuator 34 at 1ts lower end about a horizontal
axis 44 (depending on the rotational position of the e¢jection
clbow 38 about the vertical axis). A retainer arrangement 46
with a bearing journal defining the axis 44, to which the
¢jection elbow 38 1s pivotally connected, free to rotate,
extends between each of the lower side wall regions of the
ejection elbow 38 and the slewing rim 42. The slewing rim
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42 1s composed of an mner pipe-shaped element that is
fastened to a lower flange 48 and an outer ring gear, to which
the retainer 46 1s fastened, and that 1s supported by bearings,
free to rotate, relative to the inner element of the slewing rim
42 about the longitudinal axis of the slewing rim 42. The
support bearings of the outer ring gear on the inner element
can be provided by ball bearings as are described by U.S.
Pat. No. 3,844,632 A, whose disclosure 1s incorporated by
reference into the present document. The ring gear 1s pro-
vided with gear teeth on its circumierence. A gear 50 or a
worm gear, not shown, meshes with the gear teeth of the ring
gear, it can be brought into rotation by a hydraulically or
clectrically driven actuator 64 in form of a motor. Thereby
the ring gear of the slewing rim 42 and with 1t the retainer
46 and the ejection elbow 38 can be rotated about an almost
vertical axis that 1s inclined slightly to the rear opposite to
the direction of operation of the harvesting machine 10.

The flange 48 that 1s fastened to the underside of the 1inner
clement of the stewing rim 42 1s connected by screws to a
flange 52 on the upper side of the pipe-shaped intermediate
clement 40. A further tlange 54 1s attached to the underside
of the pipe-shaped intermediate element 40, and 1s con-
nected to a tlange 56 that 1s fixed to the upper side of the
ejection tower 36. The flanges 52, 54 are connected to each
other by reinforcing ribs 66, they are also welded to the
outside of the pipe-shaped body of the intermediate element
40. Such remforcing ribs 66 can also be attached to the
intermediate element 40', as shown 1n FIG. 5.

The ejection tower 36 1s fastened 1n turn to the housing of
the conveyor arrangement 24 and/or directly to the frame 12.
The 1nner stationary element of the slewing rim 42 can also
be fixed to the frame 12. The flanges 48, 52, and 54, 56 and
the surfaces defined by their lower edges or their upper
edges are all oniented parallel to each other. The longitudinal
axes of the g¢jection tower 36 and the intermediate element
40 as well as the axis of rotation of the slewing rim 42 extend
coaxially and approximately vertically but inclined slightly
to the rear opposite to the direction of operation of the
harvesting machine 10, as can be seen particularly 1n FIGS.
1 and 2.

The ejection elbow 38 has a cross section of an inverted
U and 1s therefore generally open downward. There 1s no
loss of harvested crop due to this feature, since the harvested
crop slides along the mnner surface of the upper side of the
sheet metal cover of the ejection elbow 38 under centrifugal
force and 1s guided in the sideways direction by the sheet
metal sides of the ¢jection elbow 38. Moreover a pivoted
ejection flap 38 1s pivotally connected at the outlet end of the
ejection elbow 38, whose position can be varied by an
actuator 60.

Thereby the actuators 34, 60 and 64 permit a repositioning,
of the position of the ejection elbow 38, 1n order to define the
direction at which the harvested crop strikes the transport
vehicle. The actuator 64 rotates the ejection elbow 38 about
an axis extending approximately in the vertical direction,
while the actuator 34 defines the height of the outlet end by
pivoting about the approximately horizontal axis 44. The
direction of ejection at that point 1s defined by the ejection
flap 58 that can be moved by the actuator 60. The control of
the actuators 34, 64 and 60 can be performed by an operator
in the operator’s cab 18 by means of appropriate nput
devices. There 1s also the possibility of indicating pre-
programmed positions or to automatically direct the ejection
clbow 38 by appropriate sensors, so that the harvested crop
reaches the transport vehicle. In the position shown 1n FIG.
1, the outlet end of the ejection elbow 38 rests on a deposit
arrangement 62 at the rear end of the harvesting machine 10,
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this 1s a stand composed of pipes. This position can be used
for the operation on a field, in case no harvesting operation
1s performed at that point, or for operation on public roads.

As mentioned previously, the longitudinal axes of the
ejection tower 36 and the mntermediate element 40 as well as
the axis of rotation of the slewing rim 42 are not exactly
vertical but inclined slightly to the rear by an angle of
approximately 80°. Thereby a somewhat larger range of
rotary angles can be obtain for the ejection elbow 38 about
the axis of rotation of the stewing rim 42, but this has the
disadvantage that the height of the outlet end of the ¢jection
clbow 38 changes during the rotation about the stewing rim
42. In most harvesting machines this disadvantage 1s accept-
able since the transport vehicles 1n most cases are filled from
above.

In some areas, however, the transport vehicles, as a rule,
are filled from the side. Referring to FIGS. 3 and 5, 1n order
to avoid the dependence of the height of the outlet end of the
¢jection elbow 38 upon the angle of rotation, 1n those cases,
it 1s proposed that an intermediate element 40' be used,
whose flanges 52, 54 extend in planes that are directed at
angles, in place of the intermediate element 40 shown 1n
FIGS. 1, 3 and 4 with flanges 52, 54 extending parallel to
cach other. The angle between the flanges 52, 54 of the
angled intermediate element corresponds to the angle of
inclination of the longitudinal axis of the ejection tower 36
and the angle of the flange 56 to the horizontal, since the
flange 56 extends orthogonally to the longitudinal axis of the
ejection tower 36. While the longitudinal axis of the ejection
tower 36 extends at an inclination to the rear, the angle
between the flanges 52, 54 1s directed to the front. Thereby
the result 1s that the upper flange 52 of the intermediate
clement 40 1s directed horizontally in the mstalled condition.
Accordingly the slewing rim 42 that 1s mounted to it rotates
about an axis of rotation that extends vertically, such that the
height of the outlet end of the ejection elbow 38 is inde-
pendent of the angle of rotation of the slewing rim 42, which
simplifies the filling of transport vehicles from the side.

The particular mntermediate element 40 or 40' can already
be mounted during the manufacture of the harvesting
machine 10 or i1t can be provided subsequently as a retrofit
depending on the desire of the customer. The mvention can
also be used on combines with pivoted grain tank unloading
screw conveyors that can be repositioned i height, particu-
larly with those having a non-vertical pivot axis.

In accordance with the provisions of the patent statutes,
the present invention has been described 1n what 1s consid-
ered to represent its preferred embodiment. However, 1t
should be noted that the mnvention can be practiced other-
wise than as specifically illustrated and described.

What 1s claimed 1s:

1. A discharge arrangement for an agricultural harvesting
machine comprising:

a lower ejection tower connected to a frame of the

harvesting machine;

an upper ejection elbow that includes an outlet end of a

discharge arrangement that is free to rotate relative to
the ejection tower about a substantially vertical rota-
tional axis via a slewing rim; and

a removable intermediate element configured to be selec-

tively 1nserted between and interconnecting the ejec-
tion tower and the ejection elbow, a surface of the
intermediate element that 1s 1n contact with the ejection
tower and an opposite surface of the intermediate
clement that 1s 1in contact with the slewing rim being
ortented at an angle relative to each other such that a
longitudinal axis of the ejection tower and the axis of
rotation of the slewing rim extend at an angle relative
to one another.
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2. The discharge arrangement according to claim 1,
wherein said angle between the surface of the intermediate
clement 1n contact with the ejection tower and the surface of
the intermediate element that 1s in contact with the slewing
rim coincides with said angle between the longitudinal axis

ol the ejection tower and the axis of rotation of the slewing
rim.

3. The discharge arrangement according to claim 1,
wherein an upper edge of the ejection tower 1s inclined to the
rear at an angle that 1s opposite to the direction of operation
and that coincides with the angle between the surfaces of the
intermediate element, the two angles being angled 1n oppo-
site directions.

4. The discharge arrangement according to claim 1,
wherein the surface of the intermediate element that 1s 1n
contact with the ejection tower and the surface of the
intermediate element that 1s 1n contact with the slewing rim
are parallel to one another.

5. A harvesting machine with a discharge arrangement,
wherein the discharge arrangement includes a lower ejection
tower connected to a frame of the harvesting machine, an
upper e¢jection elbow that includes an outlet end of a
discharge arrangement that 1s free to rotate relative to the
ejection tower about a substantially vertical rotational axis
via a slewing rim, and a removable intermediate element that
can be selectively mserted between and interconnecting the
ejection tower and the ejection elbow, a surface of the
intermediate element that 1s 1 contact with the ejection
tower and an opposite surface of the intermediate element
that 1s 1n contact with the slewing rim being oriented at an
angle relative to each other such that a longitudinal axis of
the ejection tower and an axis of rotation of the slewing rim
extend at an angle relative to one another.

6. A discharge arrangement for an agricultural harvesting
machine comprising:
a lower ejection tower connected to a frame of the
harvesting machine;

an upper ejection elbow that includes an outlet end of the
discharge arrangement that is free to rotate relative to
the ejection tower about a substantially vertical rota-
tional axis via a slewing rim, and

a removable intermediate element configured to be selec-
tively inserted between and interconnecting the ejec-
tion tower and the ejection elbow, with a surface of the
intermediate element that 1s in contact with the ejection
tower and an opposite surface of the intermediate
clement that 1s 1n contact with the slewing rim are
ortented at an angle relative to each other such that a
longitudinal axis of the ejection tower and the axis of
rotation of the slewing rim extend at an angle relative
to one another.

7. The discharge arrangement according to claim 6,
wherein the angle between the surface of the intermediate
clement 1n contact with the ejection tower and the surface of
the mntermediate element that 1s in contact with the slewing
rim coincides with an angle between the longitudinal axis of
the ejection tower and the axis of rotation of the slewing rim.

8. The discharge arrangement according to claim 6,
wherein an upper edge of the ejection tower 1s inclined to the
rear at an angle that 1s opposite to the direction of operation
and coincides with the angle between the surfaces of the
intermediate element, the two angles being angled in oppo-
site directions.
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